The occupational safety and health system as an integral part of the organization of work includes a set of technical and organized measures and activities aimed at achieving safety at work, elimination and prevention of hazards/ harmfulness that can cause occupational injuries, occupational and other diseases and the protection of health and working capacity workers. The main goal of occupational safety and health is to reduce the number of accidents, injuries, occupational diseases and work-related illnesses. An effi cient way of managing the occupational safety and health system is achieved by defi ning, monitoring and adjusting the performance indicators through a systemic and process approach. The modern concept of occupational safety implies that every worker sees himself as an active participant in the occupational safety system who can contribute to the achievement of his goals, but also the responsibility for the process of improving occupational safety for everyone in the organization. A model of analysis presented in this research enables workers to express their views on the elements of the occupational safety and health system in their organization. By applying this model, we can analyze the input elements related to the profi le of workers that infl uence the acceptance and adoption of basic rules and occupational safety measures. The results of the analysis can be an important source of information in the process of knowledge management in the occupational safety system through the creation of measures to eliminate organizational and functional defi ciencies.
INTRODUCTION
Occupational safety and health is an action organized systematically and achieved through the application of occupational safety measures, while allowing normal fl ow of work processes and functioning of production systems and achieving better economic results. In production systems occupational safety is organized using basic, special and recognized rules in accordance with the general principles of prevention. Occupational safety is the overall system of measures taken in order to prevent and eliminate potential hazards that jeopardize the life and health of workers, that is, to ensure more favourable working conditions [1] . An occupational safety management system implies a certain model of organizational and functional structure. This model integrates responsibilities, procedures, processes, resources and information to perform occupational safety activities. The organizational structures of the occupational safety management shown by the models are: • vertical or linear management approach, • horizontal or process management approach, and • combined or life cycle management approach [2] In today's conditions of rapid change, which affect working processes in the production systems, and thus organizing and functioning of the occupational safety and health system, an effi cient way of managing the occupational safety and health system is the application of performance indicators. These are numerical indicators that provide information to the company management on what happened in the previous period and what the current problems and diffi culties are in providing occupational safety and health. Performance indicators serve to measure, monitor and manage a company's results in the fi eld of occupational safety and health, that is, the tools for which the enterprise monitors progress and success in achieving occupational safety and health goals.They can be defi ned as a powerful tool for insight into the adequacy of occupational safety as part of good management and professional practice to measure the achievement of the vision, strategy and objectives of occupational safety and health.Organisational and managerial aspects affect the human behaviour and finally has an effect on the system performances [3] , and especially performance at occupational safety. From the standpoint of the success of an occupational safety and health system in the company, prevention is the prevailing purpose of occupational safety and health performance indicators. The feedback of output perfomance (Figure 1 ) from the occupational safety and health system is a new entry for the continuous improvement cycle, without which the system can not survive in realistic conditions. The most obvious indicator of the effectiveness of the occupational safety and health system is the number of injuries, occupational diseases, and work-related illnesses. Many factors can lead to accident or injury in the workplace: human performance [4] , low awareness of dangers, stress, the nature of workplace design may make important contributions to the occurrence of injuries at workplaces [5] . These generate losses in the production system. Company losses due to work injuries represent the value of unfulfi lled work due to the absence Biljana Vranješ -A model of analysis of the occupational safety and health system in the production system Figure 1 : Continuous monitoring of occupational safety and health performance from work of an injured, ill or other worker, a standstill of means for work and production due to a decline in working morale caused by incurred accidents [6] . These losses are refl ected in lost working days, i.e. lost working hours.
The production system in which the research is conducted deals with the production in the fi eld of mining and applies a horizontal process model of the occupational safety and health management system. The effect of occupational safety and health concerned are measured by following these indicators, for which the data are shown in Table 1 , and the values obtained in Figure 2 :
• injury incidence rate (Ir) [7] :
(1)
• injury frequency rate with lost time (Fr) [8] , [9] , [10] (2)
• injury severity rate with lost time (Sr) [8] , [11] (3) Table 1 indicate that it should be constantly monitored since the goal of reducing the number of injuries or completely eliminating them, achieved in a certain period, did not persist, as there was an increase in the number of injuries and indicators of the state of occupational safety last year. The calculated injury incidence rates and injury frequency rate are shown by the decreasing linear trend model in Figure 2 a) and b), and the value of the injury severity rate by the increasing linear trend model in Figure 2 c) . In shown cases, there are a slight decreasing trend (b = -0.0182) for injury incidence and (b = -0.0983) for the injury frequency rate i.e. growth decreasing trend (b = 0.0075) for the injury severity rate. The injury incidence rate has a real meaning if it is derived from a suffi ciently large number of cases and observation periods. Criteria are: low (< 2% of employees injured), moderate (2.1-3% injured), high (3.1-6% injured) and extremely high injury incidence rate (> 6.1% injured) [7] . Tolerant values for the injury frequency with lost time (Fr) include the numbers between 5 and 10 injuries for every 106 working hours and for a severity (Sr) of 0.5 to 1 for 103 working hours [7] . Keeping these indicators within tolerant limits and stability shows that additional measures of optimization of the existing occupational safety and health model in the production system are not currently required. In the production system, all workers must be involved in the process of permanent training and specialization in the fi eld of occupational safety and health. A special activity in the system of occupational safety refers to the process of knowledge management in occupational safety and health. It includes forming and using occupational safety knowledge, in which the process of analyzing performance indicators enables continuous improvement, learning about organizational and functional advantages and disadvantages in the occupational safety and health process, and then acting to eliminate defi ciencies.
MATERIAL AND METHODS
The aim of the research is to present the model of analysis of the occupational safety and health system and its elements, as well as the current state of occupational safety and health in the production system. The analysis will indicate how characteristics of worker's profi le (level of educationand total work experience) infl uence the adoption of principles and rules of occupational safety and active participation in the occupational safety Biljana Vranješ -A model of analysis of the occupational safety and health system in the production system Figure 2 : Injury indicators for the 2009-2018 period system. The analysis will examine the impact of knowledge management of occupational safety on elements of occupational safety and health system.The research aims to prove the hypothesis that there is a connection between the established occupational safety system, knowledge management in the fi eld of occupational safety and the state of occupational safety in the production system. By examining a representative sample obtained the factual state of the occupational safety and health system was based on worker's subjective opinions (specifi c and experiential) as direct participants in the system of occupational safety and health. As potential respondents in the research, workers in the production system (mining and processing of mineral raw materials -production of iron ore) were selected, i.e. about 800 potential respondents. The survey involved 300 workers, and was conducted in mid-2018. A written descriptive-analytical questionnaire was used, which was fi lled in by workers-respondents in the researcher's presence. The conducted research was voluntary and anonymous for respondents. Survey questions were grouped into four groups based on independent and dependent variables: 1. Independent variables: Worker's profi le, The managing knowledge of occupational safety and health in the organization and The occupational safety and health system in the organization 2. Dependent variables: The state (performance) of occupational safety and health in the organization The questionnaires used are closed type with the offered answers, one which can be selected. Answers to questions in the form of subjective opinions and evaluations of workers/ respondents were used in the Likert scale of intensity of 5 responses: 1. I totally disagree, 2. I mostly disagree, 3. I do not know (I neither agree nor disagree), 4. I mostly agree and 5. I totally agree.The variable The state (performance) of occupational safety and health in the organization is graded according to the intensity scale of 3 offered responses. Descriptive statistics was used for statistical processing of basic data on the profi le of the worker-respondent, while analytical statistics was used to respondent's opinion. Statistical statistics was used for statistical analysis: N -frequency, % -percentage, Ʃ -sum, Marithmetic mean, σ -standard deviation, Md -median, coeffi cient of correlation (Spearman rho) and correlation matrix, non-parametric test: Kruskal-Wallis-ov H and verifi cation of the distribution normality (Kolmogorov-Smirnov test). Data were prepared for processing in Microsoft Excel and statistical processing in the IBM SPSS Statistics 23 software package.
RESULTS AND DISCUSSION
The sample structure at the frequency level of independent variable Worker's profi le is: Gender: men -251 (81.7%) and women 49 -(16.3%); Age: up to 30 years -30 (10%), from 31 to 40 -97 (32.3%), from 41 to 50 -48 (16%), from 51 to 60 -109 (36.3%) and over 60 years -16 (5.3%); Level of education: high school -228 (76%), college -21 (7%), higher education (graduate engineers) -49 (16.3%) and masters -2 (0.7%); Total work experience up to 5 years -18 (6%), from 6 to 10 -83 (27.7%), from 11 to 20 -63 (21%), from 21 to 30 -22 (7.3%) and over 30 years -114 (38%) According to descriptive analysis, the mean value of the variable group The occupational safety and health system in the organization (28 individual variables) is more than four (4.09), and the mean value of the variable group The managing knowledge of occupational safety and health in the organization (8 individual variables) is even higher (4.24). The results of the descriptive analysis indicates the workers' satisfaction with the achieved degree of occupational safety and health in their organization, as well as the way of managing knowledge from occupational safety and health. Such high ratings by the workers must not stop the process Tests of Normality Table 2) . The results presented in Table 2 obtained by the Kolmogorov-Smirnov test show the degree of deviation of the obtained results from the normal distribution within individual scales of independent and dependent variables at signifi cance level p < 0.01. On the basis of these results of deviation from normality it is necessary to transform the research variables (adjustment to the normal distribution), thus non-parametric statistics will be used in further statistical analysis. Results of descriptive statistics of transformed variables whole sample are shown in Table 3 . The highest average value was determined for the variable scale The occupational safety and health system in the organization (M = 114.42), which refl ects the function and activities of occupational safety and health for workers. (Tables 4-7) . The results of Kruskal Wallis test (Table 5) showed that there was a statistically signifi cant difference in variables The managing knowledge of occupational safety and health in the organization, The occupational safety and health system in the organization and The state (performance) of occupational safety and health in the organization at a signifi cance level of <0.01. Taking into consideration the variables for which statistically significant difference was determined, the workers with the master's degree have the highest statistically signifi cant rank (Table 4 ) and the median ( Table 5 ). The higher the level of education, the more it affects the adoption of attitudes and norms of behavior that implies a system of occupational safety and health in the production system. (Table 7) showed that there was a statistically signifi cant difference for all research variables at a signifi cance level of < 0.01. The variables The managing knowledge of occupational safety and health in the organization and The occupational safety and health system in the organization of workers with over 30 years of work experience have the highest statistically signifi cant ranking (Table 6 ) and median (Table 7) , and the variable The state (performance) of occupational safety and health in the organization for workers with up to 5 years of work experience. The most experienced workers (over 30 years of work experience) are more valued by knowledge management, elements of the system of occupational safety and health, and young workers (with up to 5 years of work experience) other occupational safety and health performance (participation of employees and management in the system of occupational safety and health, mutual dialogue, etc.). Skater diagrams are used to investigate the relationship between variables, most often before calculating correlations. They approximately portray the strength of correlations among variables [12] . Accumulation of points around an imaginary line is indicated a strong correlation. Figure 3 shows that the increase on the scales of The managing knowledge of occupational safety and health in the organization and The occupational safety and health system in the organization is followed by the rise on the scale of In order to examine whether the presented relationship is statistically signifi cant, a correlation analysis (Spearman's rho) was done. The results of the correlation analysis (Table 8) showed that there is a statistically signifi cant between independent variables and dependent variables of The state (performance) of occupational safety and health in the organization at the signifi cance level of < 0.01. Workers-respondents who on the scales of The occupational safety and health system in the organization and The managing knowledge of occupational safety and health in the organization higher rated the elements of the occupational safety system and knowledge management on the fi eld of occupational safety, statistically signifi cant, evaluated the state (performance) of occupational safety and health in the organization as good. Correlation determines the relationship between variables, where as the correlation coeffi cient determines the strength of that correlation. A strong positive correlation determines the value of the coeffi cient of 0.5 to 1 [12] . Various interpretations of the correlation coeffi cient are present in the literature of various authors [13] , [14] , [15] : from 0.4 to 0.7 is a signifi cant (i.e. moderate) positive, and from 0.7 to 1 high or very high positive correlation.
Correlations of individual variables of the groups The managing knowledge of occupational safety and health in the organization are shown in Table 9 . The correlation matrix in Table 8 shows a strong positive correlation between the variables The occupational safety and health system in the organization and The managing knowledge of occupational safety and health in the .000 .000 . .000 Table 9 : Correlation matrix of variables The managing knowledge of occupational safety and health in the organization organization according to [12] , i.e. high positive correlation according to [13] , [14] , [15] . Between variables The occupational safety and health system in the organization and The state (performance) of occupational safety and health in the organization was determined a strong positive correlation according to [12] , i.e. signifi cant (i.e. moderate) positive correlations according to [13] , [14] , [15] . Between variables The managing knowledge of occupational safety and health in the organization and The state (performance) of occupational safety and health in the organization was determined a signifi cant (i.e. moderate) positive correlations according to [13] , [14] , [15] . Table 9 shows the established strong positive correlation according to [12] , i.e. signifi cant (i.e. moderate) positive (one variable) and high positive correlation according to [13] , [14] , [15] on all variables The managing knowledge of occupational safety and health in the organization. The highest correlation was determined for the variable Training from occupational safety and health is appropriate for my work duties, from this we can conclude that in the existing managing knowledge in occupational safety and health in the observed production system is considered by workers to have adequate knowledge of occupational safety and health for performing their work activities. This variable explains 62.73% (0.792 x 0.792) variances in the workers' responses to the scale of The managing knowledge of occupational safety and health in the organization.
Correlations of individual variables of the groups The managing knowledge of occupational safety and health in the organization and variable The occupational safety and health system in the organization are shown in Table  10 . Table 10 shows the established strong positive correlation (except for one variable) according to [12] , i.e. signifi cant (i.e. moderate) positive correlation according to [13] , [14] , [15] for all individual variables of The managing knowledge of occupational safety and health in the organization and variable The occupational safety and health system in the organization. The highest correlation was determined for the variable Management participates in the education of workers from the occupational safety and health (tour, attendance of meetings, presentations, etc.), hence, we can conclude that in the existing system of occupational safety in the observed production system, workers consider that the participation of management in the process of training in the fi eld of high level occupational safety and health. This variable explains 36.48% (0.604 x 0.604) variances in workers'
responses to the scale of The occupational safety and health system in the organization. This result leads to conclusion that the workers consider the active participation of management in the education system on the fi eld of occupational safety and health as important for the functioning of the occupational safety and health system in the production system.
CONCLUSION
The demonstrated management model of the occupational safety and health system by tracking the indicators is simple to view and analyze the current state of occupational safety and health in the production system, with the possibility of indicating a forward-looking situation in the future by monitoring the line trend of indicators. The egress of performance indicators beyond tolerant frameworks indicates the need to optimize the existing occupational safety and health system and design measures for system correction. The modern approach to occupational safety and health management prefers defi ning, measuring, monitoring and reviewing performance indicators as the most effective method. Statistical analysis shows that certain characteristics of the workers' profi les (work experience and level of education) affect the level of evaluation of the occupational
Production system
The occupational safety and health system in the organization safety and health system, its elements, knowledge management in occupational safety and health and state of occupational safety and health expressed through the performance indicators. The managing knowledge of occupational safety and health in the investigated production system wich described through selected individual variables with a determined high level of correlation describe, the current high level of occupational safety knowledge.
The established high level of correlation between the variables that describe the management of knowledge from occupational safety and health and the system of occupational safety and health point to the importance of training and permanent education of workers in achieving the occupational safety and health goals.
